Cicadellidae (Hemiptera: Auchenorhyncha) is a large family that includes approximately 22 000 species, which is well represented in the Neotropical region (McKamey 2002) . Due to their feeding habits and well-known capacity to transmit plant pathogens, some species represent significant pests for many economically important crops (Freytag & Sharkey 2002) .
The tribe Proconiini (Cicadellinae) is composed of 59 genera and over 400 species, all confined to the Americas (Young 1968 , Rakitov & Dietrich 2001 , even though Homalodisca vitripennis (Germar) has recently invaded Pacific Islands (Grandgirard et al. 2008) . The Proconiini (sharpshooters) is one of the largest groups of xylem-feeding insects and includes the majority of the known vectors of xylem-born phytopathogenic organisms (Rakitov & Dietrich 2001 , Redak et al. 2004 . Tapajosa rubromarginata Signoret is distributed in tropical and subtropical areas of Brazil and Argentina (Paradell 1995 , de Azevedo-Filho & Carvallo 2004 , Takiya & Dimitriev 2008 Lenicov et al. 1998 , Remes Lenicov et al. 2004 , Virla et al. 2007 ). This species is associated with grasslands and spontaneous weeds, and looses in sugar cane and corn crops in Northwestern Argentina (Costilla et al. 1972 , Remes Lenicov et al. 1998 , Virla et al. 2007 .
Cytogenetic studies on Auchenorrhyncha began from Boring (1907) who analyzed spermatogenesis in 22 species. Recently, some contributions have been made (Halkka 1957 , 1959 , 1960a ,b, de Lello et al. 1982 , Kuznetsova et al. 2003 , 2009 , Nokkala et al. 2004 ) but there still a noticeable lack of information for several groups. Fulgoroidea is the most studied superfamily, and the reported chromosome numbers range from 2n=19(xO) to 2n=37(xO) in males (Maryanska-Nadachowska et al. 2006) . Most of the species have 2n=26(xY), 2n=27 (xO) or 2n=29(xO), with a manifest preponderance of the latter complement (Halkka 1959 , Kuznetsova et al. 1998 . In Auchenorrhyncha the xO system is predominates and the xY system is secondary (Kuznetsova et al. 1998) . Cicadellidae, like other Auchenorrhyncha, have holokinetic chromosomes, showing highly variable numbers in their karyotype. This type of chromosome plays an essential role in karyotype evolution, due to the high levels of fragmentation and fusions (Maryanska-Nadachowska et al. 2006) .
Proconiini cytogenetics remains largely unexplored; in addition, this subject is totally unknown for Argentinian Auchenorrhyncha species. The aim of this contribution is to report the chromosome number in T. rubromarginata, and provide a brief description of holokinetic chromosomes behavior during male meiosis.
MATERIAL AND METHODS
Males of T. rubromarginata were obtained from a wild population inhabiting a corn agroecosystem and its surrounding vegetation composed mostly of Sorghum halepense (L.) Pers, at El Manantial, Tucumán province (26°49'50.2" S -65°16'59.4" W, elevation 495m). Individuals were sexed by external characters, and confirmed later by the morphology of their gonads. The testes, obtained form 15 individuals, were preserved in a freshlyprepared mixture of methanol/glacial acetic acid (3:1) at 2-4ºC under dark conditions.
For the analysis of meiotic cells, the testicular follicles were processed by using the squash technique and then stained according to the conventional Feulgen method by using Schiff reactive after an acid hydrolysis with 1N HCL (hydrochloric acid) at 65ºC for 25min (Feulgen & Rosenbech 1924) .
The slides were examined with a Zeiss Axiolab microscope, and micrographs were obtained by using a MOTICAM 1 000 digital camera. In this study, approximately 1 000 nuclei from cells showing various meiotic stages were used. Voucher specimens were deposited in the entomological collections of M. Lillo Institute (Tucumán, Argentina) RESULTS T. rubromarginata presents a male karyotype formula of 2n=21(20+x). During meiotic stages, 10 bivalents and a univalent x chromosome were observed. Among the bivalent there is little difference in size. The bivalents showed few chromosomes decreasing in size. The size of the x chromosome is similar to the middle autosome pair, none of them have a primary constriction, thus being holokinetic.
In meiotic cells, from leptotene to diakinesis stages, the x chromosome shows positive heteropycnosis, and is usually located outside the autosomal chromatin mass (Fig. 1A) . In the beginning of prophase I, leptotene/zygotene, it is possible to see the heteropycnotic body; it should be separate, but is located in the nucleus periphery. This can be seen until the end of pachytene (Fig. 1B) . In pachytene the chromosomes are completely paired (Fig. 1B) and, in diplotene, they form 10 autosomal bivalents.
In diplotene/diakinesis some the autosomal bivalents shows telomeric associations (Fig.  1C) . In addition, during diakinesis, the autosomal bivalents change their staining affinities so when they reach metaphase I, isopycnosis is highly noticeable. At this stage, the autosomal bivalents normally exhibit only one or two chiasmata located in different localization: terminal, subterminal or interstitial. Because the ring shape of the bivalents, the presence of two chiasmata is suggested (Fig. 1C) .
The autosomes, as well as the x chromosome, segregate reductionally in anaphase I and divided equationally during the second division. Each homologue chromosome is oriented parallel to the achromatic spindle, thus the telomeric regions are active in meiosis I, while the x chromosome is observed as univalent ( Fig. 2A) . In telophase I, ten autosomes move towards each pole after reductional division while the x chromosome lags behind, but finally reach one of the poles (Fig. 2B) . Figure 2C represents a metaphase II nucleus, with 10 autosomes and the noticeable univalent x chromosome. In the second meiotic division only one daughter cell received a sex chromosome in telophase II.
DISCUSSION
T. rubromarginata show in the male a diploid number of 21, with a sex mechanism of xO. This species displays holokinetic chromosomes, which are characteristic of Auchenorrhyncha as a whole (Halkka 1959) .
Holokinetic chromosomes have been widely recorded both in vegetal and animal species (Mola & Papeschi 2006) . Within the Insecta, they are characteristic of many orders, including Hemiptera (Camacho et al. 1985 , González-García et al. 1996 . Some authors stated that holokinetic chromosomes represent a primitive character, while those having localized centromeres derived from them (Kiuta 1970 , Sybenga 1981 , 1992 . It is generally assumed that holokinetic chromosomes facilitate karyotype evolution, by means of dissociations and fusion of chromosomes, sometimes leading to an increase in chromosome numbers (White 1973) . This fact favors variability and adaptive capability of the species (Castro 1950 , Kiuta 1970 , Sybenga 1981 , 1992 . Jacobs (2004) considered fragmentation as the most important mechanism for the existence of high chromosome numbers in Dundocoris nodulicarius (Heteroptera).
During the segregation in the meiosis, holokinetic chromosomes can behave in different ways. In T. rubromarginata (anaphase I), the chromosomes have a parallel arrangement to the spindle fibers, and kinetic activity is restricted to the telomere regions. Based on such a behavior, holokinetic chromosomes of the heteropteran insect Dysdercus intermedius were as telokinetic (Motzko & Ruthmann 1984) . In T. rubromarginata the chromosome segregation takes place in anaphase I whereas the equational division occurs during anaphase II. This meiotic pattern is known to be characteristic of the most hemipteran groups. The observed behavior of the holokinetic chromosomes in this sharpshooter is opposite to the post-reductional meiosis with an equational separation in the first anaphase and a reductional segregation in the second anaphase mentioned for Aeshna (Odonata) (Mola 1995) . Meiosis in organisms with monocentric chromosomes is always pre-reductional, where the first division is reductional with segregation of the homologous chromosomes and the second division is equational with segregation of the sister chromatids. Halkka (1959) considered the post-reductional meiosis is the most primitive type of meiosis.
Cytogenetically, the differences between the pre-reductional and post-reductional meiosis are characterized by the orientation of the bivalents (White 1973). In the former, the bivalents dispose parallel to the spindle fibers, while in the latter the chromosomes are oriented perpendicularly to the fibers, so sometimes it is called reversed meiosis. The resulting gametes from both kinds of division are indistinguishable (Mola & Papeschi 2006) .
Within the Auchenorrhyncha the chromosome number has a wide range, from 2n=10 to 2n=37, as mentioned by Maryanska-Nadachowska et al. (2006) . Our results, a male diploid number 21(20A+x) in T. rubromarginata agree with the range of 2n=11 and 24 mentioned for other Cicadellidae, being the most frequent number 2n=19, 21 or 23 (de Lello et al. 1982) . Due to scarce cytogenetic analyses on Auchenorrhyncha, till now it was not possible to establish the modal number of chromosomes.
The sex determination mechanism xO:xx ( : ) seems to be the typical for Auchenorrhyncha (Halkka 1959 , de Lello et al. 1982 ; Maryanska-Nadachowska et al. (2008) described a neo-xY system for a member of the Aphrophoridae (Cercopoidea). Halkka (1964) determined the formation of one or two chiasmata in each bivalent in holokinetic chromosome. This pattern also seems to be typical of the Auchenorryncha. There are a few reports of holokinetic bivalents with more than two chiasmata (Tian & Yuan 1997 , Kuznetsova et al. 2003 . This indicates that there are structural restrictions to chiasma formation in the holokinetic chromosomes.
The given information represents the first contribution to cytogenetic aspect of proconines sharpshooters and particularly on Auchenorrhyncha species of economic relevance in Argentina.
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RESUMEN
Los Cicadellidae son una de las familias mejor representadas en la región neotropical. La tribu Proconiini incluye a muchos de los insectos que se alimentan de xilema y la mayoría de los vectores de organismos fitopatógenos asociados con dicho tejido de conducción. La citogenética de los Proconiini es prácticamente inexplorada. Por lo tanto, se utilizaron técnicas citogenéticas convencionales para describir el cariotipo y la meiosis en los machos de Tapajosa rubromarginata Signoret. Este cicadélido presenta el complemento cromosómico diploide de 2n=20A+x0 en los machos. Los cromosomas no presentan constricción primaria, son holocinéticos, y la meiosis es pre-reduccional, muestra un comportamiento similar tanto en los cromosomas sexuales como en los autosómicos durante la anafase I. En ese estado, los cromosomas se orientan de manera paralela a las fibras del huso acromático con actividad cinética en los telómeros y segregan de manera reduccional en la fase I y ecuacional en la fase II de la meiosis.
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